I
t has often been shown that people of lower socioeconomic groups more often suffer from ill health. Much less is known about the changes over time in health inequalities between socioeconomic groups. For various reasons, it is important to study these changes. Firstly, for setting priorities in the field of public health it is important to know whether health inequalities are widening or decreasing. Secondly, it is important to know whether socioeconomic inequalities in health change to evaluate policies aimed at reducing these differences. Thirdly, studying the changes in socioeconomic health inequalities is a way to better understand the background of these inequalities, for example, to determine the sensitivity of health inequalities to changes in the relative income of different socioeconomic groups. Finally, analyses of past trends are necessary for making predictions of future trends in inequalities in health.
Most studies on trends in socioeconomic health inequalities have analysed mortality data. There has been comparatively little research on trends in socioeconomic inequalities in morbidity indicators like self reported health. Most studies on trends in inequalities in self reported health looked at self assessed health. [1] [2] [3] [4] [5] [6] [7] [8] [9] There are only a few studies on trends in health inequalities in self reported health that look at other health indicators like limiting longstanding illness, 4-6 10 chronic diseases, 8 11 and short-term limitation during the past 14 days. 8 9 11 The literature on trends in socioeconomic inequalities in self assessed health has produced inconsistent results. For example, the results concerning self assessed health are contrasting. Inequalities in self assessed health between socioeconomic groups have narrowed or remained about stable according to most studies. 1 3-6 8 However, according to other studies these inequalities tended to widen. 2 5 One study first showed a widening and then a narrowing of socioeconomic differences in self assessed health. 7 These trends could also differ somewhat between men and women. A few studies indicated that socioeconomic health inequalities remained about the same for women while they narrowed for men. 1 3 4 6 The evidence on trends in socioeconomic inequalities in self assessed health is not only inconsistent but also fragmentary. Firstly, most studies only used one of the core socioeconomic indicators (education, occupational class, and income). 2-4 6 7 Secondly, the timespan of studies on trends in socioeconomic inequalities in self assessed health varied considerably: some have used data from only a few years out of a longer time span. 2 4-6 There are also studies that cover a period of 10 years 7 or even between 15 and 20 years. 1 3 Thirdly, different upper and lower age limits were used in studies on trends in inequalities in self assessed health. 1 3 5 6 It should finally be noted that most of the internationally published studies come from Finland and a few other countries such as Sweden and Britain. 1 3-7 For the Netherlands, for example, only a few studies are published on trends in socioeconomic health inequalities in self assessed health. 2 9 It is however interesting to study these trends for the Netherlands as it has been a fairly stable country. There was no strong economic recession like in Finland and Sweden in the early 1990s or a strong increase in income inequalities like in Britain. 4 5 12 In summary, studies on trends in inequalities in self assessed health show contrasting results. In addition, the literature is still highly fragmentary. This study aimed to fill part of the many gaps. We used data from an ongoing national health survey: the Health Interview Survey (NethHIS), 13 14 which allowed us to construct a comprehensive overview on trends in socioeconomic inequalities in self reported health in the Netherlands. Firstly, we used both education and income as socioeconomic indicators. Secondly, four indicators of self reported health were used: self assessed health, short-term limitations during the past 14 days, long term health problems, and chronic diseases. Finally, we covered a period of 19 years ranging from 1981 until 1999. Altogether this made it possible to compare the results between different health and socioeconomic indicators, and to compare the trends in health inequalities in self reported health during the 1980s to more recent trends during the 1990s.
The following research questions are investigated in this paper. (1) Is there a decrease or increase in the size of socioeconomic health inequalities in self reported health between 1981-1999 in the Netherlands? (2) Is the trend during the 1990s the same as during the 1980s? (3) Are the observed trends consistent for both education and income, for both men and women and for all the above mentioned four health indicators?
METHODS

Data source
The data were derived from an ongoing national health survey: the Health Interview Survey (NethHIS). This survey is carried out by Statistics Netherlands (NCBS). 13 14 This survey started in 1981 and is conducted each year among a random sample of nearly 10 000 respondents from the noninstitutionalised population in the Netherlands. This resulted in a representative sample of the non-institutionalised Dutch population. The information from this survey is mainly gathered during face to face interviews. These surveys were held throughout the whole year and took place at the homes of the respondents. The surveys were held in Dutch among persons registered at the municipal population registries.The health survey contains questions on a number of health indicators and socioeconomic indicators.
The Health Interview Survey changed into the Permanent Research on Living Conditions (POLS) in 1997. 15 The important changes are that, since the introduction of the POLS, what used to be different surveys in the Netherlands were integrated into one system of level of living studies, and that with the introduction of the POLS proxy interviews were no longer held.
The non-response rate was 32% in 1981 and increased to 44% in 1999. In the discussion section, we will answer the question to what extent this problem may have biased the results.
For this study, we analysed data from the NethHIS and the POLS for the years 1981 until 1999 for all respondents aged 18 years and older.
Health indicators
For this study, four commonly used indicators of self reported health were selected. The first indicator was self assessed health. This indicator was measured with a single item question ("How is your health in general?") with answer possibilities on a 5 point scale: very good, good, fair, sometimes good and sometimes bad, bad. For this study two cut off points were used: "less than good" and "less than fair health".
The second indicator was the prevalence of short-term limitations during the past 14 days. This indicator measured whether a person had to cut down on the things they usually do because of an illness or injury.
The third indicator was the prevalence of one or more chronic diseases. The prevalence of two or more chronic diseases was also measured. The respondents were asked to tick on a list for each chronic disease separately which of the 24 chronic diseases they had. The list of chronic diseases used to be part of an oral interview but went over in 1994 to the paper version of the survey. Hypertension was excluded from the analyses of the chronic diseases, because it is a risk factor rather than a chronic disease.
The fourth indicator was the prevalence of one or more long term health problems. This was based on an open-ended question with yes or no as response categories. The question was "Do you have one or more long term illness(es), disorder(s) or handicap(s)?" Because there were subsequent questions on any additional long term health problem (up to a maximum of four problems), the prevalence of two or more long term health problems could also be determined. This prevalence was also measured in this study.
The third and the fourth indicator could only be analysed for the years 1989 to 1999.
Socioeconomic indicators
Because of methodological problems with occupational class as socioeconomic indicator, 16 this study used education and income to determine the socioeconomic status. The advantages of education and income as socioeconomic indicators are that they are measurable for both men and women, and for all age groups. Problems arise when the occupational class has to be determined for women or elderly people, many of whom were economically inactive in the Netherlands. Another advantage of using both education and income is that they are complementary in several ways. Firstly, while income emphasises the material component of socioeconomic status, education rather reflects the cultural or behavioural component. Secondly, while income is a measure that is variable over time because of, for example, the changing of jobs or retirement, educational attainment is nearly stable over the entire adult life. Finally, income is (at least in this study) measured at the household level, while education is individually determined.
Education was measured according to the highest completed educational level. Persons still attending school were classified according the educational level of the school they attended. Four groups were used (with Dutch abbreviations between brackets): primary school; lower secondary and vocational education (MAVO&LBO); upper secondary and middle vocational education (HAVO, VWO & MBO); and tertiary education (HBO & University).
For income, the household equivalent income was measured. This was done by summing the net year income of all household members and adjusting this sum for the square root of the household size. For each period separately, and for men and women separately, the population was divided into quintiles based on the household equivalent income.
The non-response to survey questions on income was about 20% in both the NethHIS and the POLS. In the discussion section, we will answer the question to what extent this response problem may have biased the results.
Analysis
For the analysis, the data from individual years were pooled into five time periods: 1981-1984, 1985-1988, 1989-1992, 1993-1996, and 1997-1999 . For each period, prevalence rates were calculated. These rates were age adjusted to five year age groups according to the direct method with the age distribution of 1 January 1997 as the standard. Men and women were analysed separately.
For each period separately, the magnitude of health inequalities between socioeconomic groups was measured by calculating the following inequality indices: the rate difference, the odds ratio (with 95% confidence intervals) and the relative index of inequality (RII) (with 95% confidence intervals).
The rate difference measures the absolute difference in prevalence rates between the lowest socioeconomic group (primary school or lowest income quintile) and highest group (tertiary education or highest income quintile). The odds ratio is the ratio of the odds of having the disease in the lowest compared with the highest socioeconomic group. The rate difference and the odds ratio were chosen because they are simple to interpret and because they are complementary as they measure health inequalities in both absolute and relative terms. 2 17 The RII is an odds ratio that can be interpreted as the ratio of the odds of having the disease for those in the lowest social economic group compared with those in the highest social economic group. This measure was chosen because it has the advantages over the "normal" odds ratio that it takes into account the differences between each socioeconomic group separately, and also takes into account the distribution of the population over these socioeconomic groups. This is important as for education the distribution of the population (especially women) over the educational levels is not constant over time. Also with the RII, only health differences that are systematically related to the socioeconomic groups are measured. 2 17 For the calculation of the RII, the socioeconomic status of each group was quantified as the relative position of that group in the socioeconomic hierarchy. This continuous measure of socioeconomic status was related to the prevalence rates of the health indicators by means of logistic regression. Adjustment for age was made by including an ordinal variable representing five year age groups into the model.
There are two ways to look at trends over time: look at "trends in inequalities" or look at "inequalities in trends". The first approach is the principal one pursued in this paper. We studied "trends in inequalities" by comparing the five periods with regard to the above described inequality indices (rate difference, odds ratio, and RII). On the basis of these comparisons we determined whether inequalities were increasing, decreasing or stable.
The second approach, looking at "inequalities in trends", was used in this study in a supplementary way. For each socioeconomic group separately, we determined trends over time in the prevalence rates. This was done by calculating slope estimates that represent for each group separately the per period percentage change in the prevalence rates. These estimates were obtained by applying logistic regression models with control for age. By comparing the slope estimates (with their 95% confidence intervals) for the different socioeconomic groups it could be determined if there was inequality in the trends.
All the analyses were done with the SPSS (version 8) statistical package. Table 1 shows the distribution of the population according to educational level. For both men and women the number of persons in the lowest educational groups decreased over time, while the number of persons in the highest educational groups increased. Table 2 displays information on the income distribution of men and women in the five periods. For both men and women, the ratio between the income of the 20th centile and the 80th centile remained about the same over time. Similarly, the trend over time in income levels (expressed by the ratio between the last and first period) is about the same for each income quintile. During the 1990s, within each income quintile, the income of women improved less than the income of men.
RESULTS
As illustrative examples of the observed trends in health inequalities in the Netherlands in the period 1981-1999, tables 3 and 4 show the results for less than good self assessed health. Table 3 shows, for each sex and each period separately, the prevalence of less than good self assessed health by educational level. In each case, prevalence rates are highest in the lowest educational level. For men there is no clear increase or decrease over time in the magnitude of inequalities in less than good health. Also, prevalence rates are stable over time in each socioeconomic group. For women both the rate difference, the odds ratio and the RII indicate increasing socioeconomic differences. The slope estimate in the last column shows that this increase is the result of a slightly increasing prevalence of less than good health in all socioeconomic groups except the highest. Table 4 shows the prevalence of less than good self assessed health according to income quintiles. For each sex and each period, the prevalence rate of less than good health is higher in the lower income quintiles. The rate difference, odds ratio and RII show that for women, especially in the early 1990s, income related health inequalities increased. For men, income related health inequalities increased in this period as well. These increases resulted from a decrease in prevalence rate in the highest income groups in the case of men, and from an increase in the prevalence rate in the lowest income group in the case of women. The slope estimates in the last column show a marked contrast between, on the one hand, rising prevalence rates in the lowest income quintiles of men and in the two lowest quintiles of women and, on the other hand, declining prevalence rates in all higher income quintiles. Tables 5 and 6 present overviews in which trends over time are shown for all health indicators included in this study. These tables concern health inequalities according to education and income respectively. By means of "+" and "−" signs, comparisons are made between RIIs of subsequent periods, and also between the RIIs of the first and the last period.
Here the results are shown according to the RII, because this is the most appropriate measure for analysing the trends over time (see methods section). Similar trends were obtained in terms of odds ratios.
In general, taking the whole study period into consideration, there is no consistent trend towards an increase or a decrease in health inequalities. In some cases, most often for income related health inequalities, inequalities increased over time, while in all other cases inequalities were more or less stable. For education as an socioeconomic indicator, inequalities in health remained more or less constant over time.
Different trends are observed for the different health indicators. Inequalities in self assessed health (measured as "less than good" and "less than fair health") showed a fairly consistent increase over time. Inequalities in the other health indicators remained more or less constant over time. For some health indicators, however, a temporary increase in income related health inequalities occurred in the early 1990s.
Men and women show somewhat different trends. Among women there is more often a significant increase over time in socioeconomic inequalities in health.
Comparisons of separate periods show that the trends in socioeconomic inequalities vary between the different periods. For example, income related inequalities in health increased early 1990s (between 1989-92 and 1993-96 ) and much less in the 1980s and late 1990s.
DISCUSSION
Summary of the results
The results for each of the periods show that, as already is known, socioeconomic inequalities exist for each of the health indicators, for both men and women, and for income and education. These inequalities have also been found in former studies with data from the Netherlands' Health Interview Survey. 9 17 With this study, health inequalities could for the first time also be demonstrated for the last years of the 20th century. In addition, trends over a longer period of time, 19 years, could be investigated for both education and income as socioeconomic indicators and for each of the four indicators of self reported health.
Looking at the observed trends, the first impression is one of stability: inequalities in health persisted with approximately the same magnitude during the 1980s and 1990s. In none of the cases did these inequalities show a clear tendency to diminish. In some cases, however, there was strong evidence for a substantial increase in socioeconomic inequalities in self reported health. This increase was most pronounced for women and when income was used as the socioeconomic indicator.
As mentioned in the introductory part of this paper, past studies on trends in socioeconomic inequalities in self assessed health obtained inconsistent results. This variability is also present in our study. The trends that we found depended upon several factors including the sex of the respondent, the socioeconomic indicator that was used, the health indicator that was looked at, and the periods that were taken into consideration.
Explanations
In agreement with other studies, the general picture is one of persistent socioeconomic health inequalities. 1 3-6 8 This finding underlines how strongly socioeconomic health inequalities are embedded in modern society. Against the background of this persistency it is of interest to study patterns of change in the magnitude of socioeconomic inequalities in health and to speculate about possible explanations for these changes.
When income was used as the socioeconomic indicator, inequalities in self assessed health showed a substantial and statistically significant increase over time. An important question is how these increases can be explained. Answering this question will not be easy, given the fact that it is already difficult to explain income related inequalities in health at one point in time.
Artefact
A first possible "explanation" of the observed increases in income related health inequalities is that the observed trends are an artefact, because of weaknesses of the study methods and research instruments.
The first weakness of our study relates to the non-response, which was not only high (34% in the beginning of the 1980s) but also increased over time (to 42% in the end of the 1990s).
According to research from Statistics Netherlands, nonresponse rates did not differ according to sex. 18 There is however some evidence that the non-response is generally higher in the lower socioeconomic groups and higher among the less healthy. 19 21 These associations could result in an underestimation of socioeconomic inequalities in health. As the total nonresponse showed an increase over time, the underestimation could have been larger for later periods than for the beginning. This would have had the effect that the widening of inequalities, which we observed for self assessed health, could have been underestimated. Thus, the increases observed in this study might in reality have been even more pronounced and there might have been increases where our study found stability over time. We should add, however, that research from Statistics Netherlands indicates that non-response rates are only weakly related to income. 18 The second potential data problem is that people living in nursing homes, homes for the elderly people, and institutions for physically and mentally handicapped people were excluded from the surveys. Their exclusion could bias the results if the chance of becoming institutionalised is not only related to the physical or mental state of health but also to socioeconomic status. However, as only about 2% of the national population is excluded from the survey because of being institutionalised, 14 the effect on the results of their exclusion is probably to be small.
Thirdly, non-native Dutch speakers and those not registered in the municipal record are underrepresented in the surveys. This concerns mainly immigrants and refugees. In general, these groups are of a lower socioeconomic status and there are indications that they experience a worse health compared with the Dutch population. [22] [23] [24] Poor health is not merely a cause of their lower socioeconomic status. As the number of immigrants and especially refugees is rising in the Netherlands, the observed increase in socioeconomic inequalities in self assessed health could have been underestimated.
Fourthly, problems with the measurement of income could have biased the results. For income, the partial non-response rate is about 20% during the whole research period. In additional analysis, we assessed the extent to which the results could have been biased by the exclusion of respondents whose income was unknown. We observed that non-response is not strongly related to education (with slightly higher response in the highest educational group) and neither related to health indicators. Given these weak associations, we concluded that the results are probably not biased to any important extent by the non-response on income.
Another problem with income could be that persons do not report their income accurately. Inaccurate reporting of income may lead to misclassification bias, which probably results in underestimation of the magnitude of income related health inequalities. It is uncertain, however, whether this bias is substantial and, in addition, whether it changed over time.
Fifthly, problems could occur with respect to the measurement of the health indicators. The answer categories to the question concerning self assessed health have changed. In 1981 and 1982, it was not possible to make the distinction between good and very good health. In additional analysis, we evaluated whether the exclusion of these two years would change the results for the first study period (1981) (1982) (1983) (1984) . We found that the inequality estimates were not sensitive to the inclusion or exclusion of the first two years.
The change in the way of presenting the questions on chronic diseases, from oral interview until 1993 to the paper and pencil method since 1994 (see methods section) is more difficult to evaluate. An inspection of overall prevalence rates during these years suggested that the change in method did not have large effects on the reporting of chronic conditions.
A potentially important problem is that the reporting of a health problem not only depends on the presence of an "objective" health problem but also on the respondents' perception of the health problem, the knowledge about this problem, the consequences of illness for everyday life, and the propensity to complain. A Dutch study indicated that respondents who are lower educated are less inclined to, or more often fail to, report chronic diseases like diabetes mellitus, chronic non-specific lung disease, and especially heart disease. 25 In our study this could lead to an underestimation of socioeconomic inequalities in the prevalence of chronic conditions. If this and other aspects of the respondents' reporting behaviour changes over time, then this may have biased the observed trends in socioeconomic inequalities in self reported health. Unfortunately, there is no way to check whether this bias is substantial or negligible.
To conclude, several potential data problems might have biased to some extent the observed socioeconomic inequalities in health indicators. An underestimation of these inequalities is most probably to have resulted from these biases. It is uncertain whether the magnitude of the bias has changed over time. All these factors together cannot explain why there is a widening in the inequalities especially in self assessed health and why increases in health inequalities have been especially observed for income rather than for education, and for women rather than men. We think that other explanations need to be considered as well.
Selection
A second type of explanation relates to the selection mechanism-that is, the fact that health itself could have an effect on socioeconomic status-for example, by means of health related social mobility. When education is used as the socioeconomic indicator, the influence of selection effects is probably small. On the other hand, with income this effect might play an important part that in addition changes over time.
The strong and sudden increase in income related health inequalities in the beginning of the 1990s might perhaps be because of changes in the income position of those who were incapacitated for work. Research from the Netherlands has shown that health selection processes are operative especially with respect to entry and exit from the labour market rather than the position within the labour market. 26 In the beginning of the 1990s, new regulations were introduced as a result of which employers became responsible for the cost of absence attributable to their employees' illness. This could have led to an increased selection on health at entry into the labour market. 27 These measures were however turned down in 1998, when the Dutch government banned the general medical examination for employing people. It is perhaps not accidental that parallel developments occurred in income related inequalities in some health indicators, which increased in the early 1990s and decreased again in the late 1990s.
Selection processes could also be operative in other ways, for example, via the level of disablement benefits. In 1994-1997, the Dutch government introduced new policy measures that aimed to reduce the number of people entitled to a disablement benefit. The measures included a restriction of the criteria for awarding such benefit and a reduction of benefits for those with prolonged work disability. 27 These measures may have had the effect to strengthen the association between income and ill health, because some of the long term disabled were no longer eligible for a generous disability benefit but, instead, came to rely on the lower benefits administered by social welfare.
A last way in which the selection process could be operative is through unemployment. When unemployment is comparatively low the unemployed tend to be less alike the employed. 5 28 This could lead to larger socioeconomic health inequalities, because in such periods especially the less healthy rely on social benefits. The decrease in the unemployment rate in the Netherlands over the study period (from 11% in the early 1980s and 4% in the late 1990s) could in this way have contributed to the increase in the income related health inequalities.
Causation
The last type of explanation of the widening income related health inequalities relates to the social causation mechanism-that is, the effect that the education or income level of respondents can have on their health through specific determinants of health and illness. These determinants are traditionally divided in material or structural factors and behavioural factors.
Research on trends in health inequalities has until now concentrated mostly on behavioural factors. A much investigated factor is smoking. A similar study conducted by our team on the trends in socioeconomic differences in risk factors has shown that especially among women, socioeconomic differences in smoking prevalence increased during the 1990s. 29 Previous studies demonstrated that this was part of a long term trend in the Netherlands, as well as in other Northern European countries, in which smoking rates developed least favourably in lower socioeconomic groups. [30] [31] [32] [33] As smoking is related to a great number of health problems it may be expected that this factor has contributed (with some lag time) to the increase in socioeconomic inequalities in some of the health indicators considered in our study. In additional analysis of specific chronic conditions, we observed that socioeconomic inequalities among women increased in particular for heart disease. 29 In addition to smoking, other behavioural risk factors related to heart disease, such as physical activity and dietary habits, may have contributed to this trend. However, for one of these factors, overweight, we observed that socioeconomic inequalities in prevalence rates decreased during the 1980s and 1990s. 29 In addition to health related behavioural factors, working conditions could also have contributed to the widening of inequalities in self assessed health. Over the study period, work related stress increased in the Netherlands. Data from Statistics Netherlands show that an important aspect of work related stress, the experienced time pressure among the working population, has shown a tendency to increase. 34 It is known that in general the employees of the lower social classes are more vulnerable to work related stress, because their lower control over work load and time schedule gives them less opportunities to cope with this stress. 35 Hence, it can be argued that in particular the lower social classes will experience more health complaints from this rise in work related stress.
As health inequalities increased more markedly according to income than education it is probable that factors related to material living conditions have contributed to the observed increases. Research from the Netherlands has shown that the financial problems probably can explain a large part of the socioeconomic differences in health at one point in time. 36 37 It is uncertain if financial problems have also contributed to the increase in the socioeconomic inequalities over time. It is often suggested that the size of income inequalities may be an important determinant of the health of populations, and of the lower groups in particular. 38 39 In our study period, however, in accordance with other Dutch data, 40 the relative differences in income between the highest and lowest income quintiles remained about the same. The absolute income differences between the highest and the lowest income quintile on the contrary broadened over the study period. This increase could perhaps have contributed to the increase in income related socioeconomic health inequalities.
In conclusion, there are several possible explanations for the fact that, in addition to stable health inequalities in general,
Key points
• In general, socioeconomic inequalities in self reported health in the Netherlands persisted with about the same magnitude during the 1980s and 1990s. • Increases were observed for a few cases and in particular for income related inequalities in self assessed health. • For no health or socioeconomic indicator, a decrease in health inequalities was observed.
• Several factors (including smoking and working conditions) may have contributed to the increase in income related inequalities in self assessed health.
• This increase was probably especially attributable to new labour market policies in the beginning of the 1990s, which caused the income position of sick persons to deteriorate.
income related inequalities in some health indicators increased in the Netherlands, especially in the early 1990s. The relative importance of these explanations has yet to be determined. The fact that socioeconomic inequalities in health increased especially among women may be especially attributable to trends in behavioural factors such as smoking. In general, perhaps most influential were selection effects, related to changing labour market policies in the Netherlands.
